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Abstract of JP2003297401 



PROBLEM TO BE SOLVED: To suppress a drop 
of the output in the course of long-time power 
generation and suppress emission of toxic 
substances. 

SOLUTION: A direct liquid fuel type fuel cell 
power generating device according to the 
invention using methanol is equipped with an 
anode, a cathode, an electrolyte film pinched by 
the anode and the cathode, an anode passage to 
admit flowing of the fuel, a cathode passage to 
admit flowing of an oxidant, a fuel 
accommodating vessel connected with the supply 
hole of the anode passage, and a cathode 
collecting vessel connected with the exhaust hole 
of the cathode passage and collecting the fuel 
supplied to the electromotive part, an unreacted 
oxidant, and cell reaction products, wherein the 
arrangement further includes at least a 
mechanism to put the substances emitted from 
the cathode exhaust hole in contact with the 
water existing in the cathode collecting vessel to 
conduct the gas-liquid contacting and a 
mechanism to send the water solution collected 
to the cathode collecting vessel to the fuel 
accommodating vesseL 
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* y - KttttM Kg* L -CSS8? £ frT v * 5 t * » h 

*m&-r s r y - k«eis£ & , 

ifl!Em««tilS§ W 1 4$£B fcjfctt £ tt^-f 5 fc ft T / - 

y - b-mm p t i(neKfisxniE9«o 1 *NvK*ft£!i*tt 

^*3ttsm?&SJE£:<DfeEigig5SrlHlHR-t-5*y- KHUR^S 
mllEyj y-KSPMPi WIE* y- KHJJfiD&g&i SrSB^fc 

go 

icmmffimfflm^&zffi*-tcz.t tie** 1 

Bo 

[»**4] «rlE«»«l*JS»t>b<»4*y-KliliR* 

nfcry-KSt, *y-K«ME*i:*y-KiimfrTf 
ttriEr y - K*** i-& b r sag $ *lt v * s timmm& 

Sr»j«-t-5ry-KflEK«i, 



y - Kt*ai p t mmmitwffim®<D 1 sggcicg^jsrp: 

IKrlE***©fcfli**«j£U M£© 

[000 1] 

s&SftilS&mgSfi, <Kr»::p«^y-A*»«Srfflv^iffS5a 
[0 0 0 2] 

[&5fc©s«] it^{btt# sr^ z-zmffimi&7-mm<oi§, 

^SI!)*XOtm73K I «v'^xA©^— xW >bk L 
so i(Sft LtfflV>5PEM (PEFC, WLfctiM'Rti&Wn 

n&ffift-rzzkK&vmMmfe-rzk^? 2&x\ 

m&ffiftvxi>mt)Am&xzt£\,^<Dm&i>*(b}> s ?'> 
40 A^^-v2^s*m^^r•©s^;gii]*:-^©iSfflt^b^^ 
t#^feixrv>-5„ ^rt, v 9-^^4^-^r.^mm.k 

So §fetc, PEM(iffiVNS«S»acHSr/hS<i-5t^ 
51S^*«?^-t-Sfcft, ffi«7Kjg (250atm) 1 « 

ft^n-cv^o ^©S^^a©^. iSffiy^y— /w*^ 
r/n hv$r5Ji9 m-rr tit j; <o&mzff 5B:s®y ^y 

-/H^i|S|-«?t& (DMFC) 14, PEMi:Jt«EbTm^7* s 
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®lk «t v . mmm* 9 y -/m&nmtmmm^m^ 
[0003] 11 1 4 \cvt5&(Dmm$}tew.&m* y / 

mWm,m&m.%iWe>WtmmZiF-r (Journal of Power S 
ources, 83. 204(1999)) » t«I^^/-^Mf)t 

ommnttT y - VMmft 3 Slxit y - KftfcffiUi 2 

Kffi©|!fl»c6Efi£*t5«ft?StBll i:S:-g-tfo il5C* 
■fiSHc, 7;- K«fE3SSl 5 Otc»i, yyy-/M£*&R 
1 5 2 ty ^y-^wp 153 tsr^-rsy yy — /W 

fty^A-ffeST/- KSfEKJ 1 5 1 tm&ZfrX^ 

8 fc»4, SMbffJ^n 1 4&tfg£{«riJ#tb:p l 5 Sr^-T 
5^^Y^/UT?fc5*y— Kifc&l l*s»rit$*LT 
v^o ffi«©i5*iMiaHSr{IM&-*-*»fk»J«*&^a 20 
(4. *{bfflttilfeP 1 4fcSB«Sjx-CV^5. 
[0 0 04] mfi?KJg|(;il4, «jfctf , Si/o h 

jIKfflv^;h,5«J8lKf4> 0!I*.I4\ SS«)'M^PtR 

i LTf4, 09*.tf, P t asfl§v£>*r-cv>3. r©«l#iS 
iS^ yy— /Him««i3S«^efc:*5v^-Cf4, ry— K 
ttttmfc^^y-^flSKSr^l&U «jKR«fcJ:oT 

oa»t, # y - Kttsui £ ixfc^si i f&m±.x~R 30 
[0005] i:5t\ y—^mnnmnm 

is, ry-K««isictti^-r5mffi^raafe*)oy^y 

ma*-?; -j^mm t aia-r s fc » , rs-vtmm 
^KiSt-te^ttft^ofcy 9 y -/W7k^«^* y- K 

mm<oKfo*m^-r^bK£<o®mn.t!*$LKx\.iz 40 

:t. £©y n iB®JE»4yyy«-A'«gaSiS5 

v^Itof)'!)^ y yy — ^*^f?BE©»SSr5M£lTJJ: 
•*-5ifc*s#*Uv\ 4oT, itt&Sy yy-zM^fl; 



[0 0 0 6] 9 d^.^-— ^-igmjISrTCfSB'J© 

*-&tUT«4, ry-K«*«ES»-«i^i-«y yy-/u& 
ry- K»«Ui«f-ciefc*t*d»ofc^ 

y- KAMM^a»£**vvBi*W 
■5####v\ iot, y n**- ✓<— ifiSJE«:T»f5 

icti, LTfflv^y yy — /t-zMSi8©y yy-/w 

81^ 9 y-yH(S»«ft©#«&+^»c*****< *s 
#!J;il4lMmg©^y y y — /W/dcigifcSr^Msi-i: Utffl 

v^s t> y y y—/i-7i(.mmmm<Dmm^%< tnztztt 

X-f£<^ mttuH&X'<Dfcfc\~ttlsX* 9 y-/P*£&£ 

D^-rv>©-e, y ^y — As*mem^frb* 9 / — /w* 

[0 0 0 7] r <Dm.f£Wfc$:'<i ^oxt-^-® 

©©, ^^y-/u**ttSr{fti|&i-5fcft©JKi'7 p a*t> 
^c#<*5fc*fc» ^SSS^-e©tti*»4iSft^i£TU 

[0 0 0 8] *S^«i^i:^5«^^ 

h 14 . « v * y y y -/w*^* & * $ v ^ $m x-m z> r. t a* 
tzit>\az. ftjg^«s©y ^;-MS»E**i4ii 

[0 0 0 9] MiiSLfciai 4RXfmi 5li^i"^{C x ii 

^•©iSgSy 9 y— ***Mt»Wu *>^:±oT7/ 
- KflCWK 7 icy * y-^*®MSr#t*&i-5«3g^^Co 

r^s. 1 9/5^«^sttfcy y y— /u#.mm* 

at»&tR©^R (inlet) 1 5 2 trii LT«tSS«© 
il5 1 ©«P5)-*iiKtbS. «ESS«©a^i4ry- K* 
-*yi-y<-©t*7 / - h'ttft 3 t^L-Cfc 1 ?, 

r y - KiffiK 1 o *mnz> y y y -/v*«iS7; - k 
*«#3Jca*atfii:KJ:0, ry-KM^2icy 
yy— /^s#ti^$^5„ L^b/£^f> x 7/-K1K1 
o mti 5-r^r©yyy- 7/-KIi# 
3tcg^aitfr b\tt< . — sp»4«ibs« 7 ©yyy-/u 
^mp i 5 3^c>^m$tb5. r©fc© v ssgtp©yy 

y— A'***©3f«ffla*l*» — JKKlttfiV\ 
[0 0 10] ^©g&spSrSifeSfc©^, J(cSS«©^jt5r 
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5*^li^oTV^V^#^:t*T;fc5o El 1 6 

l^-ftH^ T J - KSEKS 7 K)#tH P 1 3 frtbWtii £ 
ttfcy * y -/w*^«S:WSl-^-rft«a^€r#»!-r5 r 

fc, Wfsfimasft^y *y— /i^jssr^c, 
mmjj&zm^ztztbizte^ 5Mffi<<D?g<^y *y-/w 10 

[0011] — *\ r y — R»-*stf -saSf-fc^T 
»4, ~iMb«**s*riiSix5o iai6(D«{c x ry- k 

«EJ»©#a P 1 3 t y ^ y -A-***** 16t 
u £*J#©y * y — /w*^&y * y — ^jSSft^B 
i-M-TSSflfS-ffl^st. ry- K*T»*j*s*Lfc— 
R**^ ? / -^*»««iiKt«sji, y*y-/i-* 20 

»«**©rtfE36iJi#-t-5ri:tc/i5 0 SI 4W 

co^&t)^«i^ffiS^{£Ti-5fcfe. W^coiST&'b 30 

icra, r y- Ktf-e^S;h,fcnafl^*«:*ffl5fc#fcH 
tSrtt-feS, L*»U Ltfflv^y *y-/w 

tI^LTLi5o ~coy ^y-/W4, Afrl-*f 

bT*#T-fo5fc«)2 6 0 p pmWJiSrA^epf^a-r 

*rt*STf#*v\ iot, y ^y-/u^t— &<fbge 

bt±^MXttt£\,\ — I^tS^^y'-^©! 40 

^j*s#e>^5»f^ias<o7 o~8 o^iriti^LT, 30 

ftT?(4W^^3^60 1WT(-(6TLTU*p o iot, 

{s?aST-iasMy * y -/umwmmnmmzfi 
[0012] £e>ic, ry-Kte^2icfe«cb^y^ 



0. 5 p pm£tT^SiJSttTV>5o ^ttfeco^i^s, 

#y— Kffi^figi-5*(riiDt), *y— k«*» 
P>#tti$^S"IIB'l460^A#</^#xP>n5o ±0 

t\ *y-K®-c^^tt5*ictt, y*y-/K 

ttiJfe^©^ #y- K^j9»e>»fk^WP 1 4 MS 
[0013] rtfkK*i^ 9 s—A'itxb*ft 

mtz-ttitxDjjmhvxiit. m\Li>)v*sv^. m\^?y 

f>©K^Jasffi14eo3SVNy ^y— /wSr®*-T5*^ Utt 

(Dti^rMikfem^Rm^ti^h^omm^m-^^x^ 

5&ga*W-C<5. £<bic, jig^y *y — /H^mm 
3&SSfi©tbfm&-efc3 7 o~8 ot;rau y*y — ;v 
©*^Sr®x.T^5fc*, ry— KS^fctt, A*<oy 
^y— /^^a^wsixs. iot, r^x^coy^y — 

mtz>itit>Kmmx£ z>&* ^y— ks^^i**^^^ 

[0 0 14] 

© mm^mst-r s * c * $ t> © r% sat 
ML-xmnti^oncomm^nm-r^^tMsimb^^m 
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[0 0 15] 

mmzMik-tztzuxD^m jisi ry- 
h'mmm try- h'MmftX'&f&ztiftr y - k« t , 
* y- h'tet&m t * y- K*«#-t??&***Lfc# y- k 

Ktm fcttfcr y - k*u p t mmmimmmmv i * 

&K8£{fcaj«r{JM&-r5fcfccD#y- Kfltttn fc, MfBI£ 
ftjM*ii»©te©^K:l9:tt btilt* V- K#tfJ P t , 

mmr;- k«« p idSatt* *tfci«*M5iS*« £ , fiuie 

ftssms/so^ifei^iiiiR-rs^y- kis«u&»&«i 
z.itm.mmm,&n.m&mmmz&^x. mm* y— k# 

pw&m°mnm&x-ihz« 
[0016] ifriEig 1 (D*&m\z&\,^x. mmmn^m 
®!&\zmm^$kzfr \^xmfc£friz.i&m&(nmPr*um 

«ria«*HR**» try- k«*& ntoi aiiim 30 

r, *f§w©ii^^^*^^s^&s£EB©ftB#i!g 

[0 0 17] SufalR 1 ©^SSI^^T, MfE*& 

*MJUW*»t U< tt* y- KEiDUM»o^4< 1 1— * 

©fc«>©ttSJt> «riatt«i9«©— 

[0 0 18]f2O$^lt r/-KM«gtr/- 

K*«flfw»j« $ ttfe t y - k* t , *y- Kttttm t 

/- h°Mmmz.m\^xmw£n.x\<^zmn : &Lm&*Mf$. 
«s*tTv^5BMkffl*iiK*7gj*i-<&# y- KSEK* 



y - r t mmmimffiffl&o 1 umuisMbsy 

©te»*»»^K»te>*tfc*y— KfflsfflP i, BfJlETy- 
K{ft*& R l^Sc^£ ttfcJ»»iU*«« i: , HtfIS* y - K# 

ttsp^gf^tt, «nEis«»iwafc«ii&s^fc«m, & 

[0 0 19] _hfE*^KiJl*3V^T, UTH\ 

y ^y-/K»7K^^ s »* Lvas, rtucfst-f, 
mxhz> 0 sfc, 7*3- mw\^kh-rmk<o 

[0 0 2 0] 

[JB 1 *36WK:fi{53ISi©ttS5ay.^y 
5. 01(4, **93fc«5J|Sl©iKS3!y- ^y— 

0 3 12, HlK*3iifc»l©iS«ffl**y-AdB$Ml 

m^«se^S!i»i-5fcfe©[E]g§0x-fc^ o 0 4(2, ii 
£*i-«5*;0-c*fo5o ^bic, 0 5 12, 

[0021] mnmmf&m^m-u 6 (2, 01 iz^-ra 5 
(c, ry-K«K«7, 7/-Kfttft3, ry-Ktt 
SE^2, S»PK)Kl, *y-KMH4, *y-K*« 
fr5Xt/*y— m^4S8*ffiix.5 0 me>©, ry- 

K*BS«7» 7/-Kfttfl:3, T y - KftfejBUf 2 , « 
ftfgl> ^y- KMISES4, *y-K*«*5AW* 
y- K^^fc^S^8l2•?:^^ ; ej^^^^©t©*fflv^sri:^-t:- 
y ^y— /^^M^itx^^^rv^y ^y-^Tk 

^^S16I2, 9 (WT, Sl©^^ 

>y°i:^-r) ^it7;-K»ffi7©^;-^ 
*&R 1 2fd^$ixTV>5 0 ry— K«fEKtR7© 

y ^ y — a»W p i 3 »2, y * y -/w*^^^^ 1 6 tc 



Wm&fez£&Lk LTI4, tf^y" (*>L< tt;i£jay r 
» 2 0^*y- KMEKff 8 nmtMW&u l 4 icKR 
£*vt^5 0 *V— K*BHK8©#fflq 1 5 Ji, igii:# 
2 4*^UT*y-KHJDUW»l 8C««fcS*i,r*5 9, 

t * s «rtg^«jg tc ta o t ^ 5c 

(oo 2 2] #y-K«a»&#m 3*1,5 * 

# 2 4 lc/H^53«£fl:$M«r*-5 r. t tc ± 9 Hm^TflT? 
£>5 0 3£>lC, j£lt#2 4H:, #y — KEHR^Sil 8rt 
«5©«**sa»flEi-5ii%«iit5«#'bUTV^5 0 09*. 20 

[0 0 2 3] @ltIf>ti,5J:5^ AW*tt 

©SNPSfl2*> *L5 y * / — ^TkJg^Sf F*3«y 

* y -/^^©aatcj© cr, y 9 y —jvfrmmwi 

1 6 \z* ? j —7^ms.^%-t 5 y * y — /Mt as^is 30 

21 (&>Tm2<Dmm#>7'kfcir) kzmz.z> 0 3e> 

y *y — ^mm^mi 6 <D_hffii4, #y— KEJJR 

5#{'Sj*$ttrv^,> rorttcit), y^y — >vi& 
t-^ttiA^, * y- KHJJfc^Sg 1 8 ©St#f>Kfi-®Kfc; 40 

iR^sg 1 8 <p<Dmft*m 1 ©y * y -/ptK^jk^s i 6 

sKyy^S-t") St^LT, *y-KEitx^l 8 ill 

©y 9s—A>*xmxm\ ettmm^ivx^z. zmc 

±9, *y— KEUDHMSl 8 Ki£tt>iA/T-^5 
y^y-/K *;vA7^ft K&iW8S?Sr, ry-K* 
©KJS£?t# 5 fc£>©B£f£ LTSfUffi-Ct 5f£ tttffc 
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V>5. ^rCDlfO^fi, M2 9^o^T*J*3, 

* i ©fissy * y -/«fwittt^^v^ 

[00 24] * y - KEHKSM»>t)«>*«t9^(cj||9|-f- s 

t, ^mseiBft^ *y- khjir^i 8 t>r-co^^ 

ftfe SrfT* x. * < f£ Z t~ ft T'/i < , ij y - KttffiS 4 

HH£fcfc5o r©^2 9 ©«S^lCfiH4^*:/U 

AT/Uxt KR**g =fo7o:=/Pt K 7 y 

[oo25]^i^ :ofi ©a^sy ^ y -/h»»* 

SB#^{k t LTis® Lit t feffFffi $tt« y ^ y — /w 
6rt»y ^/-^SSfiosai^cr, 
ry - k«ek i o zrnnz y ^ / ~/u^mm(omA j m 

(mL/min) SrfflftltSSiSJffll^ll, y^y- 

•So Ii©^?y- /^^^^^gi 6^f>e®sp (dm 
FC) ClttS^at UT, iici^yyig 
Sr. ^/-/vl$fItU> m2(D* ? /-/Ufa® 
S«17if2©M#^2 1^ $ fee ^y- 

7k*mm-rz>^WibLx, ^3011*^2 2Sr-dx. 

-So *fc, 311, SJI2, S.U?ai3 03llfg/)fvy'»± > 

y -frffi&mmmw. 3 1 &u:®«SB#^rt:f5^fF«^g 

3 2fc±oTfg|«P£;h,TV>3. ^gP[a]^3 3l4^ 

^SM^mSP (DMFC) (Cg^^tLTVNSo «?Sf£S^ 

^fbf5^l¥«^g 3 2 14, y * y -/uSKfiffcifii^g 3 1 

(DMFC) ^iD^i-Sfcferot-^ (H*U/i 

i^!83 4 0tjiii, iSSfM^y— /HKWtftfi 
«SP (DMFC) (Ci£^3ttrv^5„ 

[0026] mz-K, z<Dmm®m^gt3 1 «, iesm 
o&ft&ik&mffimmmkmmwffimws 2xmmu 

tnf— ^^t>W«$ix5y *y— /UTk^^si 6t 
©y ^ y — /Pzk^^aiaiiJS £TiHii£# 1 9 
*Sr, y ^ y -/wgfESfijffli^g 3 1 -e©j^i-r-5 riia 

[0027] ^^/-A-ijtfttt, y^y- 
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Xm2<D&m#>'72 lUUfc-frSraSD, ?g2©y*y- 

/i'*^K^s§ i7a>ib5fii©y*y —^Timmm^ i 6 
[0028] m^mat, y * y —^frmwvg&ftnv) 

y —/^mmtm Lfc:t*«-e* 9 y -ivimwmm 1 6 

1 ©y * y -A'***** 1 6 mai«-f 
SckKitK H<D^^y-/^ftSi 6*©y 

^7-/^15:0. 5Mti±(Ci-Htf. g?l©y 9J — 

t^Wtgi^ct), 6 ^©-r^Troy *y — Azk*g 

igjg^i 7(4, H5E#ffl-cfo-5^fe, S?2©y*y- 
A-zK&^SS 1 7 tp©y * y -A*^S-r^TffiV># 
o fcB*jft-C, JB 2 © y * y 1 7 20 

SrttfSBTfgifcS. mWfc. # y- KQ«UM» 1 8 *» 

y— K«f ©zK^JlSrfllflfH-S r fcasnrtBifcS. $ 
ic, ssi©y ^y-AxkSS^Si 6*©y *y — /w« 

[0 0 2 9] Sot, Jgl OfgI> A^)R»«ft 

y ^y— A*SgfSS^SS:leIitSt-r5-ht?'bffi*iJi:^5o 4 30 
fc. «±©iawa»kfcwa>*«lf::. i2©^;-/v* 
7tc««v^y ^y-A*^«^SSrAJx5fc 

y 9 /-/m®mm<om&®m<o&m*Mc'bmgt\z.ictiz. 
[0030] mi<o&n<omm<o&i&m) skm, r 

6Sr«[*«A.5r4:*SBriJ6-C*>*. H4»c» ttftotttf- 
4ro^P)icDy ^y— /witsssr^-ri 5 lc x y*y — a-* 

* ©asmsmissigsgB 6 a» e> mm £ tvfc y * y — a* 
m&\*. — ooigKCStfe^ltT^ *y — /U7k»«» 
«1 6fc|l]l|X$*t5 (£IT, M^JiS^ffii^i-) . - 
^ 01 5lc*bfcry— KiSBStSl 5 o©y 9/—^ 

mm a 1 5 3 tm^mm£titz&-m,&<DT y- ksiss 

©y *y-/Mft|&q 1 5 2SrSMR-r*r irtcj: 9 , SIS so 



$ttfcSfl;a5(c x ml<cv^*©^ ^y-^SKS&x-y 

»o*»©ie««lcffl:?!|lcaj*S:ffv\ Jfc*i& 
[0 0 3 1 ] *»Wfc«5*l©it*ll**/-/H««- 

r y - K«ftt*# y- K«-?3S£ Lfc 
A{*Xtf*«fc#L-C#«fc*Jt*r, ft±iz.4mir&z 

fBifcS. iot, XSII<j{-J4A^#ffi*t>©-C&-5. 
[0032] (y^y-A*^jfW#g:) jJcv^, it 
gS7 * y -***MlHia»e>*JxW SttatOSRME^ 
h*9 y * y -A-**«aft«r*Hi 

t \c)o\,^xffitimz>mm*: i (t) ti-st, y*y- 

A-*««**©^^/-A^C»»««Cm (t) I4 X T 
IEf»:l©ST-4-x.b*t5. 

[0 0 3 3] 

[«1] 

C,(D - CJVA^. o (fl(rt 

Cm 0 i±y ^y— 
y ^ y — /yfc.&mmg. (m) , v m , vwtty^y— ;v 

&UT^<D^r/u^m. viz*?; -/vKmmm&^vm*: 

[0034] i*)jE?t^y^y— /w«SSrftJ!?fcv^tc 
(4, ^wsiaistc«E*ta 5 «m* t y # y — ^*»«at« 

rtSC^e>«ttt|Ji.5«M©iS^'ft;SrlESIk^«-t-5 C t (c 

* t y ^ y -/v-**«aE»© y -ass © 
srtastciEtt^-yrTfcitii, if©^t?y ^y— 

y 9 y - 3?^-r s ma* a> s a» t> a 

mi5$Hrv^X^ffi?t6,i:lRl^5'7 i y-§]H© 

14, «t«)X^IW^**iJ*t©i:*5. 
[0 0 3 5] $£>K, 05 tC, »l©iSgMy 9/— 

-To PB^©B#^ (SO) -Ctt, gfcti/g] 4 1 ©^ 7 y ^— Q 

tN^4 0lris:^$^^rv^5<, A-^fi^iajA t©WBi-c 
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i (t) tgi«ftiua3tt«. sfefc, 

S2 0Q-Q+I ( t ) AtOttVtt, f«tQM» 
fc, ^ttH^^^^^^s 4©Ca te N ffi^J^-rsy 

* y -*'7kmm<Dm*&&mti**:2 —n,m 

£Tl^fia^ i-*fc*>S 4<Dj£$fctfS. Ye stflW 
S 1 

v\> iBlc. Ca J:!)Ii^^^y^^if^^^ 

iir^o L/$>L N ft 1 oy ^y — /McJ&B^g^©^ ^y 
^A*£#3fjtG>««-?*>«CB J: 5 T^o/cI^[c 20 
W\ y * y — /^tK**S*{c:^ * y — /w*«»*«^S"J- 

5^^^^x.5 (^7^yS7) 0 ~<£>Cb!3:0. 5M 

m&m* b » 1 ^ y * y — y * y ->mc 

^*f^^tcPC4T*fet), ft— coy 

4* <£> y * y -/HSff £#JJ53 <£> KM K: ®« £ it: 3 <o 30 
^y Q&Ofciy h-T5^S^fe5 (^^^^s 

ft*©* * y — /w*»«*ttv^-SD5ai*EHl[N c 

(^f y ys9©ff«^s) , Jg2£>y*y 

s 1 0) 0 *fc % ag^y * y -/i-^m^m^g^ 

[0 0 3 6] (ftff^ttffiB 
2££ft 1 oy * / — A*iW(»»jj:«v^fcii#ic*w-5 
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[0037] 06 ic*k-rmi^ %Lm&mm&<DftmzL 

tt, a»2&#6 0a (KT, j;Kmi^6 
0b («T, *5HB*^5fttOD*6 

tt#6 2j&s«jRS*vr^5. iot, mm^Ti^e 3 
.tor. *»©«^*tfc^riftm«ifofe-f % 

[0 0 3 8] ^^tc, m^^Sii^Six^ir^lNPtcm^ 

«BK:«Ai-SRrtBtt*a>« D tot, ft«i:ttSa9*3» 
-t«>»WI)t©Efll©ft*ttftWUfco HI 7 (a) -0 7 

(e) <o*uft©«s^7 1 a &tm&mm*mmztix\f* 
z>wftx*hz 0 H7 (a) -8 7 (d) <Dmz. 

«K*rt«i:*bTV^«*ftE«J:Ot>. HI 7 ( e ) o 

[0039] # ft<*»K*«sr, fti^aigsy^ 

ffiv^i&^^ov^lttW-f 5o i8^tii:, y*y 
— ^*js«^sft 1 ^M^^^tc iotttb^tt, mj& 

{-^A^tt^o ffifl^^y ^y— /i-TK^^Tfc^, ^^-^ 
^y ^y-/u^i -mtkfemtK tm&mm$:M\*x 
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Lfcy * y -fvif^tmm £ 

[oo4o] stic. ^ff^n^sr, asiroiffsa!* 

A7/^K K. J8SS?) x^sts^ffc-s^^y— ^ 
r y - k* «f r-$s£ ufc - t y * y —^a* t 

K, J8&Rtfy *y-/W*, *tiS»l„ ~!Mb«*i: 

mm (2naL*iz\zmm it. ^m^mm^mvx^.m 

imft-S. tot, *^7/uf t KJ 

PVA*ffltau«'t*te>*r^»-i:-r5*#iltfflv^Sr 
[0 0 4 1] [12 <D$m<omt&] *38MK.«5 

jg 2 <omsm* ? y — /HRWtaMsmasii©— i 

0$r#J«b-CR9H-5. ilOlt *^C§5^2© 

rfcs„ r ©s& 2 ©tag® y y y -/Hwn^m^e 
14. & 1 ©atg&ay * y 

IB 1 ©y ^/'-/^jS&ifA y- KEMsugSte, 
a*»rtB-c*>a. tor, ^2©ittgss!y *y— /HSS^tl 40 

[0 0 4 2] **d\ KJiORfl-CIt, *mW<Dmnt U 

ry *y — /w*^»Sr^v>riftWLfc^, y ^y-/Kc 

ft&r, ^yy — A-©.fc 5 ^©^Bte&i&TA'^ — /v 

rv>rt^u^*.*v\ 

[0 0 4 3] 



So 

mmm 1 ) 7 c m x 5 c m mmm) x 1 0 c 

•tJl-ettwSroffSJilmmrfcSo r.©^5§»4 

HI lfc*-f*»:: % {WB©ft<bT©»a-fc:, Kfffiffil c 
mX 1 cmCDft&^tt, S$ 3 cmO^^fy^llO 

» (ffA) fcsttufc. vtm&omm* 

ffiiffl 1 c mX ] c m©;A:$:#>tt, 5$ 3 c mO)-??*?- 

v?m<»m (ib) zmm^fte sfc, aMgortjEasjb 

fco iElt#£Lr, Ai:B«rJB*U ^tb^tu, 5§^© 
rtJEASl. 0 1 $LE, fcb<»4, 1. 0 2^ff^Jblc/£ 

rv^<, *#fctt, £5£ 6 cm©3r*rzk&A*U i£8! 
S> y y — /wTOSmroitfmg^EEiSrrs 7 ot*t* 
ipJKiu/ta-frJt i : l o (yyy-/w#;* : ~iMi:«* 

SSefrHdlPJIRftfi 1 *^^ Sift©*****:* 
Jt **S—/i'tfx:-mkSim=l : 

9 5 0fjb5:iWofc. **t?o»«««tt» y 
* y i - |Mfc#*©iB-&-$lfto» y ^ y — A'if 

^. SrSt •? ^ < r t mat lt fe s r t tmm&n 

[0 0 4 4] £<bK. a»Jh#A*i»Jh#Bi:SE«U IW 
*«)*«Srff*ofc 0 ^2 0«Hft»::a»jh##W#, ^B 
*»P>afl£*^l±l$ixrv5r. i:*S5taSixfc 0 

y ^y-/u^^ : rmit^.m= 1:100 st-fcsr i: 

[0 0 4 5] (SUS«S|2) 

<$t^»^S&©f^Si> 7 cmx 5 cm©»fffi«*«r 

■o, fs$ 1 0 cm(D7' : 7x?-v?m<Dm-$s£mnvtz 0 

ffi!4^V^r*Jt), »JffllCjf:$ 2 m, 7. lcmX5. 1 

(omm-i.^ iiorv>s©rrt$psr®i^-r5 n t *s"srt6 

r$>5o 019^foS«lt=, ■ffi!!B©St.T©a5 

Sfffiil c mX 1 c m©^?:^it. g$ 3 c m© 
^xfvfKW (fA) ^8)^b/c 0 «=i^©^ 
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5 cm(DM[uBr®Sl cmX 1 cm<Dft&fotf^ M£ 
3cm©^7^y^»©* (fB) Sr»«bfco 4 

[0 0 4 6] mz.^ »S©ai«)tfi*tiCrfrflE^rfJaSrBt5 

©tt§J^o|rfflS:[i]2 0{^t 0 EJ2 0lc^-rS! 10 

ttli, J¥£ 1 0 0 jum, mm&2. 2cmXl. 2 c 
m^!) ^Wy©B (IRA) f$100/zm, »f 
192. 2cmXl. 2 cm^ff^t/^P-^Ojg 
B) tttm4ftlf Lt 0 JKBteir/wn-^gl 

©6cm^)il^T«A^I, MSC, 20 

ii:SMy * y — /H»»«a©ttfpa*f!iEB[-f-5 7 

ml /mi ntf>«G$-e* fA^f>MU ^«g*£?T 

*ofc 0 fib, ^KSfrttinjR^ttfo-r, ^i&tD** 

/—/ujf* : nmtmm= 1:211 o-cfcsr b&fr 
ft. «*^K**S:fflv^Hr, 9 3* Aft Jc 40 

[0047] aisr^u f±« 9 

M6cmS"CAtlfc 0 -t<0«* «§:B!ft* 
7 0t^"C«tmil : 1 0 (*?/—/VJ?X : so 
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0ml /mi nOiffKE"?, fA^f)S^U 

tf*ofc 0 fib, awafrttjnufcsrfTftto-f, ss©s 

*^RSrtT*ofc 0 «A«r/Bv\fcR*£|BJflk ^fr 
ft. tfc§J9*Ei:«E^)Tco«B5>Jcig*?), tfcSJ9«!Wfe 
*\z±W?z><D&mMZ*i>1Zi 0 «Jl5>3 0M(acm 

£frv\ -tfTs?^ h^77^(OTCDfe(c J: 9^#£>^e 
/VJ* 3: SS^fc y £V — : - ®Kfc#cig= 

1:4 2 3 5tfc5^Wot 0 JBlB tt«A «t 9 ^ 
^#*«:SiBLfc:< Weft, J^ASr/Si^fc^J; 
9 tJRBSrfflv^^s, ^?/^«tt**Lfct 

Stlf <?: bTte, KBO^flEixTV^r: fc^flWRSJx 

[0 0 4 8] (^ffiffll 3 ) 

<m&m* * y —/^^mm(oi^mn<Di^m>^<o^ 

dir:* (R. Ramakumar et al. J. P 
ower Sources 69 (1997) 75) 
± 9. T/-KfflMI (P t : Pu=l : 1) — 

kfjy^Ymmt (pt) 

LTMJfc-CTV — ki±3 o, #y- Krai 5 i 

^^/Xx-fc^mMW. (Dupont|it7^tySSSE 
-2 0 0 9 2) ir^^-vSflfeTkSrJnJ*, itulEtt^fi^ 

2 0 (E-TEKft® (O±H5 5 0 ^mi^Uft« 

ufc ^ y - vmm&un* -tfis???? \^<--7/v* 

C3^7— tf>'*;l'%sis&m& (D u p o n t %t^^^^-> 
MSE-2 0 0 9 2) h4*ls&&fo*m7L, tulB^ 

PH-0 9 0 (E-TEKfiS) ©±C2 5 5^mi* 
bTftjft^-^/to TtTIK©^— ^/V^-n^;— 7^^^/WtJ>^ 
(Du p o n t %k~f7j3~>l 1 7) Bu 
iE^nir ^T-f^M bfcT y - KttSUi fc ^7 y- KttttM 

Zfrvh^l"* (12 5t, 5 5>W. lOOkg/cm 
2 ) ^cJ:9y p l-^^^TV^. S-&Srf^»Ufcc fib, 
SlttlO cm 2 t*5iK:faLfc. f^tSb^c 
Sf^Sr«JWfb. S^S«^T*m^bfci:r^, 7/-K 
«^gJ¥« 1 0 5 m m, ^y- KMIMItt 5 0m mT-fc 

[0049] <mmm*? y-/umnmm<Dftw±>&. 
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frtybtlX&V s i n 1 e t <DUfr\^~—7ZmWi 

lc8*a*4^ofc^ ^/—/V7k?S«Sr^ *y — A- 

KEJR*»lciaJKbfc, KBIiR»«i:UTtt. ± 

A-*»»*» (^S 1 0 m 1 ) ^y ^y -/W;to§M£rA 

SUfco SltKttO. 06ml/min^f)6ml/nii 
n&X'Vmm-em&^mXh*)^ S»tt2 0ml/mi 
n^e>5 1/m i n<OteBB"t?IHSEpriB-e*>5-i:Srflia 

[0 0 5 0] <««fc«JE«M*0>il!l^> 2MtO^ ^y — 
7K^«^r«*^0. lml/mintry-Kttlli: 
5 0 0 m 1 /m i n ©ftita**:* V ^ KM 
Stc^t) . 1. 5 A^AW«««r«bftas&ttE0>£fb 
SrWJtbfc. Jll3©»*SrH 2 Hc*i" 0 mffi«. 5 0# 30 

2MX&V, emtprt 

y 9 / -sl>mmffiA& 0 . 4ml/mini:t5 

»0. 4 5 VSTMKEj&SEIttU £ 3 0 5HMS(f«jffi 
Sr«EUo^t5^t36S-e#fc. y *y— ^»E*«:4ffiFK: 

-e*fc. sue*, y *y— ^jc*****^* 9/—^ 40 
y ^ y — /H*£*r#* ^ n ^ h ^ ^ — -eaa 

^Lfc^ 150. 6Mt£ftoT:f3tK »9ml(D^^y 
fctt* <60. 5m 1 <D*^[p]lR$ttrv^fe 0 %z<Di&?£j3 
AT^rt KSrfrtpJie»*0. 0 1M<D* 9 S—/UykM 

mx$>z> r £ a*flras*Lfc 0 

[0 0 5 1] (*lft«4) #Cl^ S2(D^/-/^ 
**Sfc, 20M(O^^/^MMl25mlA 
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25ml, JBioy^y— /u*»«»«i-ttv^ 0 

2M(D^y-MW 10ml AotV^r^W 

2 1 tmtmmtDmmg&tmtbtitzo *r-c. 1. 5 

AOtMSS: 1 ^11 2 0 M tt^St% ^2(0^9 
b#y— K0lR»«3&^bO. 2 5ml<0»«Sr«l<oy 

*y— yw*»«aw^jp*.. mri. 5a^mii^ 

^Ufc 0 r^f^||«:5[Hl#»9 3g-rr 9, 6^m4 

y -/i*-**** co y * y -/u«««r;ff * ^ n h ^ 

-f — t?«jeUfcBf. *90. 6 5M^o«l 9ml 
Sotv^li:«gT-§to ffl2cr>y *y-/^ 

7Jc}§^£' : H;Iti^ fii:A/ify ^/^*S«W:»otV>i 
^ofc 0 SfclC. #y- Ki3iR^«^tt. 2. 2m IO 

/^t K«r^tf*5l0. 0 15M©^?/-;P*8Stfc 
[0 0 5 2] 

[Bffiz>ffimftHftK] 

[B 2 ] **W^»v^Tfflv>S58jh#o---«Sr*-t1R 

[B4] en a> — ^hb <d m&m x *> 5 iSSM y 

<Dy ^ y-^*i^^*fe©-«fc«i-«Ei»H 0 
[B 5 ] *^0^(offs^y ^ y -nd»»«»3fi«3£ii 

[EI6] *^^^V^T^V^5 Zb<DX% 

[0 7 ] ttm\c#^xm^bti6fmimmmtttt 

[B 8 ] «UK»fWttB#*»S»fB 1 <^y ^ y - a^* 

ms] *m&mmmttt*m*M 1 oy ^ y 

ttffiSS^iMA Ufc««)«Sr»-t«lSBo 
[Bio] **?9<oS[«ffly # y-/HR»«»»«S 

gofg 2 ©*!B©»*S:*-r«*Bo 
[Hi 1] ^ffi^J 1 fc*5*t 5**»«Sr*"t«*Ho 
[812] *Jfe^J 2 Kisff SMKRftrTttKI. 
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[Ell 3] |SS16«3JCS3»t5«©e*Sr*i-«H4Bi. 7- 

[ii4] «*©«iis«j*jssa[^ * / -/mnmm 8 • 

^m^m^iKB&m,, 9 • 

[015] &&<ommwmmM* * / ~^m^mm i o 

&m&&<offi&&. <d im* z^-rm^m* 1 1 

\m 1 6 ] ^3fecote©i£SS^ * / — /H»*Mttt3S* 1 2 

mwt<nw>&m 0 1 3 

[«F-«-©«W] 1 4 

l - WRICK l 5 

2- 7/- KftfeSEJf 10 16 

3- 7/-K*l» 17 

4- #y— KttttUI 18 

5- *y-K*ft# 19, 

6- jfi*«MM£ 2 3, 



•7/ — K 

•#y- k 

^/'-A'f-t^ (7/- KSfSSS) 

«Hsmi&R (7/-Kft*JP) 
MttilP (7/-K»(UP) 

■Mbare&fcn <#y-Ktt*&n) 
W»fflp (*y-K#ap) 

IB 2 <Dp« * y -^*»«*« 

#y — kemjus* 

2 0, 2 1, 2 2-#>7' 
2 4, 2 5-3&lh# 



[mil 
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